The nucleolus in Saccharomyces cerevisiae is one of the last genomic regions to be condensed in mitosis. A new study shows that this extended nucleolar relaxation state is fundamental for the timely execution of mitotic exit.
Cdc14 is a conserved dual serine/ threonine phosphatase responsible for numerous functions throughout the cell cycle. Interestingly, we have become aware that its phosphatase activity is spatially regulated by its ability to shuttle between the nucleolus and nucleoplasm. In interphase, the activity of Cdc14 is inhibited by a mechanism that enhances its tethering to the nucleolus [1] . This nucleolar-Cdc14 entrapment is relaxed during anaphase, resulting in the release of the phosphatase -first into the nucleoplasm and later throughout the cell -to counteract cyclin-dependent kinase activity, a process that drives mitotic exit [2] [3] [4] . However, mitoticactivated Cdc14 is also responsible for several other functions, most notably its ability to stimulate the condensation of the nucleolus [5, 6] , the site where rDNA transcription, rRNA processing and ribosome assembly takes place. At the molecular level, Cdc14 causes nucleolar hyper-compaction by facilitating the loading of condensin, a multi-subunit complex that reorganizes chromosomes into a higher compact structure [7] , to the rDNA [8, 9] . It has been well established that nucleolar condensation is fundamental for the correct segregation of the rDNA [5, 10] , as compaction of this locus provides the chromosomal rigidity required to ensure a full separation of each sister chromatid into both mother and daughter cellular compartments [11] . One question that has remained open for years is why in Saccharomyces cerevisiae nucleolar compaction takes place so late in the cell cycle. While most organisms condense their entire genomes during metaphase, the rDNA in the budding yeast does it during anaphase [12] . In their article, published recently in Current Biology, de los SantosVelá zquez and colleagues [13] have put forward a simple and elegant explanation to answer why the budding yeast has been compelled to delay the condensation of the ribosomal DNA -a premature nucleolar hyper-compaction restrains Cdc14 liberation and thus the timely execution of mitotic exit.
In order to demonstrate this statement, de los Santos-Velá zquez et al. took advantage of the observation that different snoRNP (small nucleolar ribonucleoprotein particles), assembly factors needed for the processing of the nascent RNA Pol I transcript, are also involved in restraining condensin accessibility to the nucleolus. Depletion of these factors stimulates condensin recruitment to the rDNA, driving cells to a higher nucleolar condensation state. Surprisingly, in this scenario, the release of Cdc14 from the nucleolus during anaphase is compromised, rendering cells to an extended metaphaseanaphase transition and a profound defect in mitotic exit. Notably, impaired nucleolar-Cdc14 release in the absence of snoRNP assembly factors is restored by just alleviating rDNA hyper-compaction. This set of experiments reveals that nucleolar hyper-condensation obstructs the execution of signalling pathways that trigger the phosphatase release/activation and, as a consequence, the accurate progression throughout mitosis. Interestingly, this new point of view explains why S. cerevisiae has evolutionarily adapted to sustain rDNA relaxation up to anaphase -by extending nucleolar de-compaction until anaphase, cells guarantee a proficient Cdc14 nucleolar exclusion to timely ride mitotic exit, ensuring a perfect coordination between mitotic exit signalling and nucleolar segregation (Figure 1) .
But how is condensin activity being regulated by the snoRNPs? It has previously been reported that rRNA synthesis and processing occur cotranscriptionally in an organized manner [14] and that the coordination of these events is necessary to support an efficient rDNA transcriptional rate by the RNA Pol I complex [15] . Besides, it has been proposed that high levels of rDNA transcription obstruct the binding of condensin to the nucleolus [8] . In this context, it is intuitive to think that lack of snoRNP activity could interfere with RNA Pol I transcription, enhancing a premature condensin loading to the rDNA. Remarkably, de los Santos-Velá zquez et al. found that the inactivation of specific snoRNP assembly factors causes both a reduction in the levels of rDNA transcription and a concomitant increase in condensin binding to the nucleolus. These observations denote that the nucleolar hyper-compaction phenotype observed in cells defective in snoRNP assembly is due to a decrease in the levels of rDNA transcription by RNA pol I. Interestingly, the defect in Cdc14 shuttling from the nucleolus to the nucleoplasm observed in the absence of snoRNP assembly factors is recapitulated in a wild-type strain by just treating cells with the RNA Pol I inhibitor rapamycin or in response to nutrient starvation. Bearing these new observations in mind, it is tempting to speculate that the regulation of rDNA transcription could form part of an alternative mechanism that modulates cell cycle progression under certain physiological conditions. The detailed mechanism of this regulation is a fascinating question for the future.
It is important to remark that this elegant model also explains why condensation of the nucleolus has been placed under the control of Cdc14. It is imperative that chromosome compaction takes place before segregation of the disengaged chromatids. However, as shown by de los Santos-Velá zquez et al., a premature nucleolar condensation impairs Cdc14 activation, restraining the progression through mitosis. This implies that nucleolar compaction must occur only after Cdc14 has been released from the nucleolus but before segregation of the rDNA, leaving a narrow window of opportunity for these sequential mitotic processes to occur. An ingenious way to coordinate the timely execution of these events is to place nucleolar condensation under the control of Cdc14. Hence, only when Cdc14 has been released are cells allowed to trigger the robust rDNA compaction required to ensure an efficient nucleolar segregation (Figure 1) . By using this strategy, cells guarantee an appropriate nucleolar condensation and segregation without affecting the execution of mitotic exit.
It is worth mentioning that the new data provided by de los Santos-Velá zquez et al. fit perfectly well into a model that explains the series of events required for the correct dissolution and segregation of the nucleolus in the budding yeast (Figure 1 ). In metaphase (Figure 1, top) , while the majority of the genome has already been condensed, the high activity of the RNA Pol I at the rDNA region impedes the binding of condensin to the nucleolus. Importantly, this elevated RNA Figure 1 . Chronological events that take place in mitosis to ensure the accurate segregation of the nucleolus in the budding yeast.
In metaphase, the high processivity of the RNA Pol I machinery obstructs the binding of condensin to the rDNA (top). This nucleolar un-condensed state is maintained in early anaphase in order to favour the release of Cdc14 from the nucleolus (middle). In late anaphase, nucleolar-excluded Cdc14 restrains RNA Pol I activity, allowing the binding of condensin to the rDNA to initiate nucleolar compaction and segregation (bottom).
Pol I transcriptional activity relies on the correct processivity of the nascent rRNAs by the snoRNPs. In early anaphase (Figure 1, middle) , cohesin dissolution initiates the separation of the sister chromatids in a process that includes the activation of a signalling pathway that will end up with the exclusion of Cdc14 from the nucleolus. In order to facilitate the phosphatase liberation, it is vital to maintain an un-condensed nucleolar state. This is attained by sustaining RNA Pol I activity up to this stage of the mitotic cycle. In late anaphase (Figure 1, bottom) , the liberation of Cdc14 from the nucleolus restrains RNA Pol I transcription activity, allowing the binding of condensin to the rDNA to trigger nucleolus condensation and its faithful segregation.
Even though DNA condensation has already been shown to constitute a mechanism that influences several molecular processes at the chromatin level, the new concept that nucleolar condensation acts as a negative regulator of cell cycle pathways is an interesting subject that had not been considered before. Furthermore, these new insights shed light on a novel crosstalk between transcription and condensation in a process that regulates signalling pathways operating in mitosis. Therefore, the attractive model proposed by de los Santos-Velá zquez et al. will be of great importance to progress into the knowledge of mitotic exit execution and will constitute a key feature to take into account hereafter in the field of chromosome segregation.
Activation and inactivation of Rab GTPases by GEFs and GAPs promotes or terminates vesicle tethering to organelles, respectively. This simple model is challenged by new evidence revealing that a catalytically inactive Rab GAP promotes rather than terminates vesicle tethering at the trans-Golgi.
In eukaryotic cells, cargoes are transported between membrane organelles by selective vesicle-mediated trafficking. Once formed, these vesicles have to identify and then fuse with the correct target organelle. The initial identification process is possible because organelle membranes carry specific signals that face the cytoplasm [1, 2] . In
